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(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the configuration of bus between 
an input/output interface and a memory controller, to improve the bus use 
efficiency and to accelerate the data transfer speed. 
SOLUTION: Concerning the image processing controller for electronic 
printer having plural interfaces for receiving image data supplied through 
the desired interface from the outside, storing these data in an Incorporated 
memory and performing image processing, this device has a memory 
controller MC connected through a memory bus to a memory 3 for 
controlling access to the relevant memory and an input/output controller 
IOC for inputting/outputting image data. Then, between the memory 
controller MC and the input/output controller IOC, a command address data 
bus CAD is provided for transferring a command, an address and data while 
multiplexing them. By sending a command specifying read or write to this 
bus CAD, a conventional control line such as read/write signal line is 
eliminated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] In the image-processing controller for electrostatic printing equipments which prints by supplying image data The input/output 
controller into which it has two or more interfaces and said image data is inputted. The memory in which said image data inputted via the 
interface is stored, It connects through said input/output controller and input/output bus with the central -process section which performs a 
predetermined image processing. Furthermore, the i/o cycling which is connected through said memory and memory bus and performs 
access to said input/output controller from said central-process section, It has the memory controller which controls the DMA cycle which 
accesses said memory from said input/output controller, without going via said central-process section. Said input/output bus The image- 
processing controller characterized by having the data bus to which a command and data are transmitted by the multiplexer in said i/o 
cycling and a DMA cycle. 

[Claim 2] The image-processing controller which the address is also transmitted to said data bus by the multiplexer in addition to said 
command and data, and is characterized by containing address information in said command in said DMA cycle in said i/o cycling in claim 
I. 

[Claim 3) It is the image-processing controller which the record section for said every interface is assigned in said memory, and the channel 
information which specifies said interface as said command is included in said DMA cycle in claim 1, and is characterized by controlling 
said memory controller to access the record section in said memory corresponding to said channel information. 

[Claim 4] It is the image-processing controller by which said input/output controller includes or or the address selection information on 
whether initialization is carried out that the address which should be accessed is incremented in said command in said DMA cycle in claim 
3 according to the size of said record section, and said memory controller is characterized for the address of the record section in said 
memory by the increment or initializing according to said adckess selection information at every access to said memory. 
[Claim 5] It is the image-processing controller characterized by including the transfer mode information on whether said command 
performs a data transfer by the single mode in claim I, or it carries out by the burst mode. 

[Claim 6] It is the image-processing controller characterized by said command including the number information of data transfer cycles 
corresponding to said single mode or burst mode further in claim 5. 

[Claim 7] The 1st control signal line asserted by said memory controller in claim I when, as for said input/output bus, said memory 
controller sends out a signal to said data bus. When said input/output controller sends out a signal to said data bus, have the 2nd control 
signal line asserted by said input/output controller, and the demand command sent out with assertion of said 1st control signal line is 
answered. The image-processing controller characterized by for said input/output controller answering a letter by assertion of said 2nd 
control signal line, and telling termination of the i/o cycling concerned. 

[Claim 8] The 1st control signal line asserted by said memory controller in claim 1 when, as for said input/output bus, said memory 
controller sends out a signal to said data bus, When said input/output controller sends out a signal to said data bus, have the 2nd control 
signal line asserted by said input/output controller, and the demand command sent out with assertion of said 2nd control signal line is 
answered. The image-processing controller characterized by for said memory controller answering a letter by assertion of said 1st control 
signal line, and telling termination of the DMA cycle concerned. 

[Claim 9] Said input/output bus is an image-processing controller characterized by having the acknowledgement signal line which the 
request signal line with which said input/output controller asserts further and the right of a bus is demanded, and said memory controller 
answer said request signal in claim 1, assert, and permits the right of a bus. 

[Claim 10) It is the image-processing controller characterized by what is recorded on the storage region corresponding to the interface to 
which the image data which said input/output controller received from said interface in claim 1 thru/or 9 was received in said memory by 
said DMA access. 

[Claim 1 1] Image-processing controller according to claim 1 to 10 Electrostatic printing equipment which prints said image according to 
the image data processed by said image-processing controller. 

[Claim 1 2] In the image-processing controller for electrostatic printing equipments which prints by supplying image data The input/output 
controller into which it has two or more interfaces and said image data is inputted. The memory in which said image data inputted via the 
interface is stored. Connect through said input/output controller and input/output bus, and it connects through said memory* and memory 
bus further. It has the memory controller which controls the DMA cycle which accesses said memory from said input/output controller, 
without going via the central-process section. Said input/output bus It has the data bus to which the access command and data which 
include the channel information which specifies said interface in said DMA cycle are transmitted by the multiplexer. Said memory 
controller is an image-processing controller characterized by carrying out an access control to the storage region of said memory 
corresponding to said channel information. 



[Translation done.) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention) This invention relates to the data bus and control of the higher efTecliveness between the input/output interface in 
an image-processing controller, and a memory controller especially about the image-processing controller used for electrostatic printing 
equipments, such as a printer. 
[0002] 

(Description of the Prior Art] Electrostatic printing equipment reproduces an image by making the toner which formed the latent image by 
the exposure of a laser beam, and was charged in the image formed with the host computer etc. adhere to a latent image. This electrostatic 
printing equipment has evolved into color printing from the conventional monochrome printing. The image amount of data given becomes 
hiige, and it is impossible to disregard the time amount which the input takes with colori2ation. Furthermore, the image processing system 
within an airline printer needs to process huge image data with colorization, and needs to change it into the image data for printing, and 
needs to output the image data for printing to a printing engine. 

[0003] Moreover, as it is necessary to correspond to new interfaces by which direct continuation is carried out to the conventional host 
computer through a printer cable, such as not only a use gestak but USB, and*IEEE1394, and and electrostatic printing equipment can 
respond to the print job of two or more host computers, it needs to correspond to LAN interfaces, such as Ethernet. Therefore, the 
inclination which increases corresponding to various input gestalten has the interface of an internal image processing system. Above 
increases of image data and diversification of an interface have brought the limitation on structure to the image processing system for the 
conventional monochrome priming. 

[0004] DmwingJJ, is the block diagram of the controller which performs the image processing in conventional elecU-ostaiic printing 
equipment. The memory controller MC is connected with the image-processing circuit IMC for colors which changes into the CPU bus 2 
the image data inpuucd as the memory 3 which consists of a CPU and a DRAM in a bit map forniat at the image data for printing in the 
image processing system (controller) of drawing 1 1 . Moreover, input/output controller IOC which interfaces image data with the exteriors, 
such as a host computer, is connected with the memory controller MC through the address data bus AD. And the 10 controller IOC has two 
or more interfaces, and has 10 buffer which accumulates received data corresponding to each. 

[0005] Address enable signal AENBX is a signal which tells that the address is sent out to Bus AD at the time of L level, and data arc sent 
out when it is H level among drawing. The read/write signal RWX is a command signal L level indicates a light and it indicates a lead to be 
on H level. 10 ready signal lORDYX is a ready signal which shows that the 10 controller IOC received access. And the control line of 
DMA request signal SDRQX (for serial interface) and PDRQX (for parallel interfaces) which write directly the data which two or more 
interfaces received in memory 3, TODRQX (interface for channels 0), and TIDRQX (interface for channels I) is formed. 
[0006] In the above-mentioned conventional controller, the memory controller MC has the right of a bus of the address data bus AD 
between the 10 controllers IOC, and the lead to an interface and light demand of a request of the 10 controller IOC by CPU etc. are 
performed via the memory controller MC. Moreover, in order to read directly the image data for printing which wrote in memory 3 directly 
by the memory controller MC, or was developed by a (light) and memory 3 through control of CPU in the image data which received from 
the outside, such as a host computer, (lead), the 10 controller IOC asserts the above-mentioned DMA request signal, and requests lead 
control from a memory controller. This is a Direct-Memory- Access cycle (DMA cycle) by the 10 controller IOC. 
[0007] At the time of a lead, the address and data are sent out for the address to the address data bus AD at the time of a light, and the 
memory controller MC which owns the right of a bus performs lead or actuation of a light, while the read/write signal RWX which shows a 
lead or a light shows whether it is processing demand [ which ]. Since Bus AD is carrying out the multiplexer of the address and the data at 
this time, address enable signal AENBX shows that either. 

[0008] Since the 10 conU-oller IOC does not have the right of a bus, when carrying out DMA access^ it asserts DMA request signal SDRQX 

corresponding to the interface for DMA access, PDRQX, TODRQX, and TIDRQX, answers it, and has the memoiy controller MC, 
perform lead or light control on the other hand. That is, when the 10 controller IOC wants to write data in memory 3 by DMA access, lead 
control is requested to the memory controller MC, and light control is requested to read data from memory 3 by DMA access. 
[0009] Drawing 12 is drawing showing the timing chart which shows the bus control between the memory controller of the above- 
mentioned conventional example, and 10 controller. In the lead 10 cycle which performs the lead to the lO controller IOC from (I) in 
drawing CPU, the memory controller MC sends out Addresses Ah and aluminum, making the read/write signal RWX into H level by the 
clock cycle CI, and sending out a data read-out command. Having answered this, having asserted the ready signal lORDYX by the clock 
cycle C4, and having sent out effective data, while the 10 controller IOC sent out die lead data DataOut to Bus AD is shown. Answering 
this, the memor>- controller MC incorporates the data DataOut on Bus AD, 

[001 0] Next, in the light 10 cycle which performs the light to the 10 controller IOC from (2) CPU, the memory controller MC sends out 
Addresses Ah and aluminum and the light data Din to Bus AD, making the read/write signal RWX into L level by the clock cycle CI, and 
sending out a light command. After it answers this and the 10 controller IOC ends write-in processing, the ready signal lORDYX is 
asserted on L level, and the memory controller MC is told about termination of processing, 

1001 1] Furthermore, the DMA cycle case which transmits the data which the (3) 10 controller IOC received to memory 3 by DMA access 
asserts the DMA request signal (for example, DMA request signal PDRQX of serial interface) which requires DMA access of the interface 
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with which the 10 controller IOC corresponds. This is answered, the memory controller MC sends out the addresses Ah and aluminum for 
a lead to Bus AD after 2 clocks, and the same lead control as the above is performed. Therefore, when the 10 controller IOC sends out Data 
Data, the ready signal lORDYX is asserted and the memory controller MC is made to incorporate data. Then, DMA request signal PDRQX 
returns to H level. 
[0012] 

[Problem(s) to be Solved by the Invention] Now, the above-mentioned conventional technical problem is as follows. The image amount of 
data becomes huge with colorization of electrostatic printing equipment the 1st, the amount of data which 10 interface receives from an 
external host computer especially increases, and bus effectiveness is bad in the data transfer of the conventional 8 bitwises. The number of 
the control signal lines between the memory controller MC and the ID controller IOC increases to the 2nd, and it is necessary to increase 
further the DMA request signal line corresponding to it whenever interfaces will increase in number from now on, and has not become the 
hardware configuration which can be equivalent to future expansion. Although it is related also to the 1st above-mentioned technical 
problem the 3rd, especially a thing for which the effectiveness of DMA access to memory is gathered from 10 controller is desired with 
huge-izing of image data, 

[0013] Then, the purpose of this invention is to offer the image-processing controller of the electrostatic printing equipment which made 
high the utilization ratio of the bus between 10 controller and a memory controller. 

[0014] Another purpose of this invention reduces the number of the control signal lines between 10 controller and a memory controller, and 
is to offer the image-processing controller of the electrostatic printing equipment made into the bus control method which can respond to 
expansion flexibly. 

[001 5) Furthermore, another purpose of this invention is to offer the electrophotography equipment which has the above-mentioned image- 
processing controller. 
[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 1st side face of this invention has two or more 
interfaces, the image data supplied via a desired interface from the outside receives, and it has the memory controller which stores in the 
memory to build in, is connected to said memory through a memory bus in the image-processing controller for electrostatic-printing 
equipments which performs an image processing, and controls access to the memory concerned, and the input/output controller which 
perform I/O of image data. And it is characterized by forming a command, the address, and the command address data bus that transmits 
data by the multiplexer between a memory controller and an input/output controller. The control lines, such as the conventional read/write 
signal line, are lost by sending out the command which specifies a lead, a light, etc. as this bus. 

[0017] Furthermore, in the desirable example, I/O access which sends out a command from a memory controller and performs access to an 
input/output controller from CPU, and DMA access which sends out a command from an input/output controller and performs access to 
memory are performed. Thereby, a lot of image data for printing which the input/output controller received can be transmitted to a high 
speed at memory. 

[0018] Furthermore, in the desirable example, the data which identify a single mode or a burst mode are included in a command. Thereby, 
data can be U*ansmitted by the single mode in a command address data bus, or it can transmit by the burst mode, and according to the 
amount of the image data which should be transmitted, high-speed data bus transfer becomes possible, and the utilization ratio of a bus can 
be gathered. 

[0019] In order to gather the effectiveness of DMj\ access to memory from an input/oHtput controller with more high frequency, the 2nd 
side face of this invention includes the address selection information at the time of DMA access in a command, and makes an address 
transfer cycle unnecessary. Thereby, the overhead of the data transfer in DMA access is abolished, and the data transmission efficiency 
which goes via an input/output bus is made high. 

[00201 While including the channel information which specifies an interface as the command in a DMA cycle, the data in which 
initialization or the increment of the address is shown arc included in a command, and a memory controller side is made to generate the 
address of memory in the desirable example in the 2nd side face. Thereby, on a bus, it becomes unnecessary to transmit the address itself, 
the overhead in a DMA access cycle becomes light, and the whole bus transfer rate can be gathered. 

[002 1 ] The 3rd side face of this invention furthermore, at the time of i/o cycling While generating a command and the BARIDDO signal 
(the 1st control signal) which asserts address sending out in a memory controller side The TORANZU action signal (the 2nd control signal) 
which shows the completion of processing to an input/output controller is generated. At the time of a DMA cycle While generating the 
TORANZU action signal which asserts command sending out to an input/output controller side, it is characterized by generating the 
BARIDDO signal which shows the completion of processing to the memory controller MC. 

[0022] Furthermore, the 4th side face of this invention makes the request signal of the right of a bus assert to an input/output controller side 
at the time of DMA access, and makes the right of a bus arbitrate to a memory controller side while it grants the right of a bus preferentially 
to a memory control ler. Thereby, an input/output controller can acquire the right of a bus and can publish a command actively, 

[0023] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the example of a gestalt of operation of this invention is explained. 

However, the example of a gestalt of this operation does not limit the technical range of this invention. 

[0024] Drawing I is the whole electrostatic printing equipment block diagram with which the example of a gestalt of this operation is 
applied. Electrostatic priming equipment 12 is indirectly connected to ahost computer 10 through direct or a network through a cable. A 
host computer 10 transmits the image data formed with application as print data SIO. Or when a host computer 10 is a facsimile receiver, 
the image data sent from remoteness is transmitted as print data SIO. Electrostatic printing equipment 12 has the controller 14 which 
interprets the supplied print data and is changed into the image reconstruction data S14 required for printing, and the printing engine 16 
which forms an image according to the image reconstruction data S14. 

[0025] A controller 14 is an image processing system, the language of print data SIO is interpreted, it develops to middle data for every 
predetermined units, such as I page or one band, and performs color conversion and binarization processing, and forms the image 
reconstruction data SI 4. Moreover, if the printing engine 16 is the case of a page printer, it will form a laser driving pulse according to the 
image reconstruction data SI 4, will form the latent image corresponding to an image by irradiating a laser beam at drum lifting, will make 
the toner charged there adhere, and will be imprinted to a print sheet. 

[0026] A lot of image data is transmined to a controller 14 as print data SIO with improvement in the speed of electrostatic printing 
equipment 12, and colorization. Therefore, a controller 14 must receive the print data of a lot of, must record them on internal memory 
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efficiently, and must perform a required image processing. Moreover, it is required that electrostatic printing equipment 12 should have 
various interfaces with a network and multi-functionalization of a computer. Therefore, it is required that image data should be outputted 
and inputted as print data through each interface, 

[0027] Dravving2 is the block diagram of the controller built in the electrostatic printing equipment 12 in the example of a gestaltof this 
operation. Input/output controller IOC which controls I/O of an input/output interface with the exterior for a controller. The high speed 
storage 3 which stores CPU which controls the whole controller, and the print data received from the outside, and stores the bit map data of 
the image developed from print data. It has the ROM group 4 which stored the program for the program of color transform processing or 
the image processing systems IMG and CPU which carry out binarization processing and generate image reconstruction data, a font, and 
options for the bit map data stored in high speed storage 3, The program which interprets the printing language with which for example, 
electrostatic printing equipment does not correspond by the default, font data peculiar to a user, etc. are stored in the program ROM for* 
options. 

[0028) And it connects with CPU via the CPU bus 20, connects with an image processing system IMG through the IMG bus 22, connects 
with a ROM group via the ROM bus 24, and connects with the 10 controller IOC through the 10 bus 26, and the memory controller MC is 
further connected with high speed storage 3 through a memory bus 28. By making it this structure, the memory controller MC can perform 
bus control between each device, and data can be transmitted and received according to each device and an individual, 
[0029] The 10 controller IOC enables reception of the data to two or more interfaces, and transmission. The interface EEPROM with the 
nonvolatile memory which records the set point of the engine interface EIF which outputs bit map data to the parallel interface PIF, the 
serial interface SIF, and the printing engine for monochrome which are connected with a host computer by a printer cable etc., and an 
airline printer, the interface PANEL with the control panel of an airline printer, etc. are included in an interface. Furthermore, in an 
interface, it has the interfaces IDE and LAN of the USB interface USB connected with the USB cable which is a high-speed interface, and 
the hard disk buih in as an option, and the interface ETHERNET connected and the interface TYPEB with which it is equipped as an 
option, and these interfaces have bus width of face of 16 bits in it Furthermore, in an interface, it has the interface IEEE 139 which makes 
connection with IEEE1394 which is a ultra high-speed interface, and this interface has bus width of face of 32 bits in it. 

[0030) The 10 controller IOC has the input output buffer of a FIFO mold in each, in order to perform reception and transmission of data 
with these interfaces. And received data are once stored in this input output buffer, and are suitably transmitted to high speed storage 3 with 
the DMA access mode via the memory controller MC. Or read -out and the writing of data to an input output buffer arc performed by 10 
access mode via memory conU-oller MC from CPU. For example, when CPU performs the writing and read-out of data to nonvolatile 
memory, it is accessed with this 10 access mode. 

[0031) Although explained in full detail behind, the 10 bus 26 has bus width of face of 8 bits, and transmits a command, the address, and 
data by the multiplexer. Commands are for example, 8 bit data, and are transmitted in 1 cycle, and the address and data arc 32 bit-data 
units, and are transmitted by the four cycle per unit. 

[0032] High speed storage 3 is a usually rewritable dynamic RAM, and it is desirable that a synchronous type DRAM (SDRAM) is used. 
And in order to gather a data transfer rate, a memory bus 28 transmits data for example, by 64-bit width of face synchronizing with a high- 
speed frequency. Moreover, according to a memory bus 28, the IMG bus 22 and the CPU bus 20 also have 64-bit width of face, and data 
are similarly transmitted synchronizing with a high-speed frequency. And a ROM bus has for example, 32-bit width of face. 
[0033] The rough data flow in a controller is as follows. If it explains to the beginning in the case of monochrome printing, print data will 
be supplied to (1), for example, a serial port, and print data will once be accumulated in the input buffer assigned to the serial port, [ SIF ] 
(2) If an input-buffer field fills, the print data received with the DMA access mode via the memory controller MC from the 10 controller 
IOC will be transmitted to high speed storage 3, and will be recorded on the receive buffer field of high speed storage 3. (3) The print data 
stored in high speed storage 3 are read by CPU, are interpreted, are changed into the bit map data of an image, and are again written in the 
band buffer field of high speed storage 3. Bit map data are data of a page unit or a band unit. Moreover, these data transfers are performed 
via the memory controller MC. Moreover, CPU reads and performs a required program via the memory controller MC from a program 
ROM 4, in order to interpret the above-mentioned print data 

[0034] Next, via the memory controller MC, the bit map data currently recorded on the band buffer field of the (4) high speed storage 3 are 
transmitted to the output buffer of the monochrome engine interface EIF of the 10 controller IC, and are sent out to an external 
monochrome engine as image reconstruction data. 

[0035] Next, in color priming, via (I), for example, LAN, the prim data for colors are supplied to Interface ETHERNET, and it is once 
stored in the input buffer corresponding to it. And it is transmitted to the receive buffer field of the (2) high speed storage 3 by DMA 
access, is interpreted by (3) CPU, is changed into bit map data, and is again stored in the band buffer field in high speed storage 3. So far, it 
is the same as the case of monochrome printing. 

[0036] Bit map data are RGB data for every pixel. And the bit map data recorded on the band buffer field of the (4) high speed storage 3 
are transmitted to an image processing system IMC via the memory bus 28 which has bus width efface of 64 bits, and the IMG bus 22. and 
the image reconstruction data which color conversion was carried out, and binarization processing (for example, half toning) was carried 
out to the YMCK data which are the toner of a printing engine, and were generated are outputted to the printing engine for colors by which 

direct continuation was carried out and which is not illustrated. 

[0037] A lot of image data in a controller flows the 10 bus 26, a memory bus 28, and the IMG bus 22. In connection with it, it is designed 
according to the frequency of data transfer which device has the priority of a bus. For example, it performs frequently that an image 
processing system IMG reads the image data for colors from high speed storage 3 in large quantities. Therefore, an image processing 
system IMC has the right of a bus of the IMG bus 22 preferentially, and it performs mediation processing (bus arbiter processing) to the 
bus use demand from the memory controller MC. Moreover, the memory controller MC has the right of a bus of the lO bus 26 
preferentially, and performs mediation processing of 10 bus use. Thereby, bidirectional bus access is realized in the IMG bus 22 and the 10 
bus 26, 

[0038] Dr awin g 3 is drawing showing the detail configuration of 10 bus in the controller in the example of a gestalt of this operation. The 
configuration in which the buses 20, 22, 24, 26, and 28 to each device are established independently in the memory controller MC is the 
same as drawings . The 10 bus 26 between the memoiy controller MC and the 10 controller IOC has the bidirectional bus CAD by which 
a command, the address, and a data transfer arc performed. This command address data bus CAD consists of 8 bits, and transmits a 
command, the address, and data by the muhiplexer. 

[0039] Moreover, in the 10 bus 26, it has the 1st control signal MVLDX which the memory controller MC sends out to the lO controller 
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IOC for bus control, and the 2nd control signal ITRANX which the 10 controller IOC sends out to the memory controller MC. The 1st 
control signal is the BARIDDO signal M VLDX, and having sent out data (a command and the address being included) with the memory 
controller MC effective in Bus DAC is shown. The 2nd control signal is the data TORANZU action signal ITRANX, and it is the signal 
which shows that the 10 controller IOC is during data processing, and while this signal ITRANX is asserted, the memory controller MC 
cannot send out a command to 10 controller. 

[0040] As for the bus royalty of the 10 bus 26. the memory controller MC side has priority. Therefore, in order that the 10 controller IOC 
may acquire the right of a bus, DMA request signal DMARQX and the DMA acknowledgement signal DMAACX are established. That is. 
the 10 controller IOC has the DMA control circuit 38 which controls DMA access inside, and asserts DMA request signal DMARQX for ' 
the right acquisition of a bus. This is answered, and if Bus CAD is not being used for the bus arbiter circuit 32 in the memory controller 
MC, it answers a letter in the DMA acknowledgement signal DMAACX, and passes the royalty of a bus to the 10 controller IOC side. 
[0041] Common internal clock lOCLK is supplied to each controller, and bus control and data transfer are performed for it synchronizing 
with this internal clock. 

(0042) Drawing 4 is a graph explaining a command. The one focus in the example of a gestalt of this operation is losing the command 
control signal line conventionally prepared in dedication, command-izing to a change, and transmitting the command to the 8-bit bus CAD 
by the multiplexer with the address and data. Therefore, after transmitting a 8-bit command in 1 cycle on Bus CAD, the corresponding 
address and data are transmitted by the multiplexer on Bus CAD. Information, such as a lead, information on a light, data transfer mode, 
and the amount of data to transmit, is included in this command. 

(0043) Pxawing4(l) shows a format of 10 access command accessed from the memory controller MC side to the 10 conuollcr IOC. A 
command consists of 8 bits (Cmd 0-7). 10 access command has CmdO the read/write bit Cmd2 which shows read-out or a store, and the 
several bits cycle which indicates the number of cycles of the data in each mode transmitted (amount of data / bus width of face) to be 
Cmdl the several bits transfer the data transfer corresponding to a command indicates a single mode or a burst mode to be. In the example 
here, Cmd 3-7 of a high order is not used, but has become 1 by the default. The 8-bit command Cmd 0-7 is matched with the bus CAD 0-7, 
respectively. 

[0044] In the example of a gestalt of this operation, data transfer mode makes 32 bits one unit. Therefore, in a single mode, a four cycle 
(32/8) is needed, and 4 times (16 cycles) and 8 limes (32 cycles) are prepared in the burst mode. Moreover, the address also makes 32 bits 
one unit and the transfer cycle of the address is also a four cycle. It becomes possible among drawing to use it if needed the place which is 
reserve. 

[0045] Drawing 4 (2) shows a format of the DMA access command which accesses the memory controller MC from the 10 controller IOC. 
Also in this case, a command consists of 8 bits (Cmd 0-7). A DMA access command also has CmdO using the low order triplet Cmd 0-2 the 
several bits cycle which indicates the number of cycles of the data transmitted to be Cmdl the several bits transfer which indicates a single 
mode or a burst mode to be the read/write bit Cmd2. 

[0046] Furthermore, a DMA access command has a DMA address selection demand bit (address selection information) for the DMA 
Channel bit (channel information which specifies an interface) which shows DMA access about which interface it is to a high order bit 
Cmd 4-7 in a bit Cmd3, respectively. This DMA address selection demand bit is used for a setup of the data transfer point address 
transmitted, and shows whether initial value is loaded as the address, or the address loaded is incremented (Cmd 3= 1). (Cmd 3= 0) That is, 
by the memory controller MC, the increment of the address is carried out by the default (Cmd 3= 1) for every data transfer, and if the 
record section in memory fills, the address will be initialized. 

[0047] Drawing 4 (3) is the graph showing DMA Channel assignment. Ten kinds of DMA Channels are matched with the interface which 
is each DMA element in 16 assignable kinds as illustrated. 

[0048] A transfer of the address is not performed in order to gather the effectiveness of data transfer, since DMA access is performed 
frequently. Instead, the memory controller enables it to generate the address of memory 3, without adding the DMA Channel information 
which shows DMA access about which interface it is, and the address load information that the address in the memory 3 of the destination 
is set up to the high order bit Cmd 3-7 of a command, and transmitting the destination or the address of the memory of the source to it. A 
transfer of the address at the time of DMA access itself can be omitted, and it enables it to transmit a lot of data after transmission of a 
command by this. For this reason, the overhead of data transfer decreases. Detailed explanation of operation is mentioned later. 
[0049] Drawing 5 is a graph for explaining a lead in 10 cycle and a DMA cycle, and the bus control at the time of light actuation. In 10 
read cycle (I), the data of the external device by which CPU etc. is connected to the buffer in die 10 controller IOC or it through the 
memory controller MC are read. If a command and the address are sent out to Bus CAD while the memory controller MC will assert the 
BARIDDO signal MVLDX, if it explains briefly, while it is answered and the lO controller IOC sends out data on Bus CAD, the data 
TORANZU action signal ITRANX will be asserted and data will be returned. 

[0050] In lO light cycle (2), data are written in the external device by which CPU etc. is connected to the buffer in the lO conU-oller IOC. or 
it through the memory controller MC. While the memory controller MC asserts the BARIDDO signal MVLDX like lO read cycle also in 

this case, a light demand is sent out, and 10 controller asserts the data TORANZU action signal ITRANX as a ready signal, after answering 
it and completing write-in actuation. By light demand, a command, the address, and data arc sent out by the multiplexer on a data bus 
CAD. 

[005 1 1 The DMA read cycle (3) and DMA light cycle (4) which access memory from 10 controller side are shown in drawing 5 . About 
these, it mentions later. 

[0052] Drawi|ig_6 is the detailed timing-chart Fig. of 10 read cycle and 10 light cycle. The actuation of 10 read cycle of drawing 6 (1) is as 
follows. First, in a clock cycle 1, while the memory controller MC asserts the BARIDDO signal MLDX (L level is activation level), the 
command cmd which is 8 bits, and the 32-bit address adrs 0-3 are sent out by the multiplexer. Since the memory controller MC has a right 
of a bus by the default, if the bus arbiter circuit 32 is not passing the right of a bus to 10 controller, it can use a bus. A total of every 8 
bits of 32 bits of addresses is transmitted by the four cycle. 

[0053] The lO controller IOC interprets the received command cmd, that it is a read cycle, their being a single mode or a burst mode 
(however the example of drawing 4 single mode chisel), and the number of data transfer cycles are detected, the data of the field specified 
in the address are read, and data are returned from a clock cycle 7 in the transfer mode and the transfer cycle which were specified by the 
command. That is. the 10 controller IOC sends out data data 0-3 on Bus CAD by the four cycle, asserting the data TORANZU action signal 
ITRANX. ^ 
[0054] That is, the lead response which consists of the read-out data and the data TORANZU action signal ITRANX with which 10 
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controller answers a letter to the lead demand which consists of the BARIDDO signal MVLDX which a memory controller sends out like, 
the command, and the address which were shown in drawing 5 (I) is returned. The bus arbiter circuit in a memory controller docs not open 
Bus CAD until a lead response is received to a lead command. Therefore, termination of access is told by this lead response. 
[0055] The actuation of 10 light cycle of drawing 6 (2) is as follows. First, in a clock cycle 1, while the memory controller MC asserts the 
BARIDDO signal MLDX, the 8 bits command cmd, the 32-bit address adrs 0-3, and the write-in data data 0-3 are sent out by the 
multiplexer. One clock cycle and the address are uansmitted by the four cycle, and data are transmitted for a command by the four cycle, 
respectively. Therefore, the BARIDDO signal MVLDX is asserted over 9 cycle. 

[0056] It is answered, and after 10 controller ends the processing which writes data in the field specified in the address, the data \ 
TORANZU action signal ITRANX is asserted by the clock cycle 10. A memory controller is told that 10 light access was completed by 
this assertion, and a bus is wide opened. In other words, what the preparation which that access is completed and receives the next 10 
access by assertion of this data TORANZU action signal ITRANX was able to carry out is told. That is, assertion of this data TORANZU 
action corresponds to a ready signal. 

[0057) The light response which it becomes from the data TORANZU action signal ITRANX is answered to the light demand which it 
becomes from the BARIDDO signal MVLDX, and a command, the address and data as shown in drawing 5 (2) also in lO light cycle. 

[0058) Next, a return DMA read cycle and a DMA light cycle are explained to drawin g 5 . In a DMA read cycle (3), since the 10 controller 
IOC does not have the right of a bus, after it asserts DMA request signal DMAREQX and receives the DMA acknowledgement signal 
DMAACX, it sends out a command as above-mentioned. And a command is sent out to Bus CAD, asserting the data TORANZU action 
signal ITRANX, and while the memory controller MC asserts the BARIDDO signal MVLDX, read-out data are sent out to Bus CAD. 
Moreover, after a DMA light cycle (4) also acquires the right of a bus, while lO controller asserts the data TORANZU action signal 
ITRANX, a command and light data are sent out to Bus CAD, light processing is completed, and it is recognized by the assertion of the 
DMA acknowledgement signal DMAACX to the next bus demand that the next demand is possible. 

[0059] Drawing 7 is the detail timing-chan Fig. of a DMA read cycle. They are the lead whose drawing 7 (1) is 4 bytes, and the read cycle 
whose drawing 7 (2) is 32 bytes. (1) The actuation of a DMA [ 4 bytes of] read cycle is as follows. If the 10 controller IOC asserts DMA 
request signal DMAREQX by the clock cycle I, it will be answered and the DMA acknowledgement signal DMAACX which shows that 
the memory controller MC passes the right of a bus by the clock cycle 2 will be asserted. After I clock of this assertion, the 10 controller 
IOC sends out the DMA lead command cmd on Bus CAD, asserting the data TORANZU action signal ITRANX. This conunand is 8 bits 
and canies out the completion of a transfer in 1 cycle. And the channel information which shows whether he wants to read the data of the 
receive buffer corresponding to the device of high-speed-storage 3 throat, and address selection information arc included in a command. 
[0060] Answering assertion of the DMA acknowledgement signal DMAACX, 10 controller returns DMA request signal DMAREQX to H 
level. Moreover, a command is answered and the memory controller MC returns the DMA acknowledgement signal DMAACX to H level. 
And the memory controller MC answers a command, reads the corresponding data of the address from high speed storage 3, is four-cycle 
continuation from a clock cycle 6. and sends out data data 0-3 to Bus CAD. At this time, die memory controller MC asserts the BARIDDO 
signal MVLDX which shows that the effective data was sent out to a bus. 

[0061] Drawing 7 (2) is the timing chart of 32 bytes of DMA read cycle. The amount of data returned is 32 bytes, therefore if actuation 
removes that data transfer lakes 32 cycles, it is the same as the above-mentioned 4-byte read cycle. 

[0062] Drawing is drawing for explaining management of the address at the time of a DMA cycle. In the DMA cycle, the channel 
information and address selection information for access are included in a command, and it is omitting carrying out the bus transfer of the 
address like 10 access, therefore, using the channel information and address selection information in this command, between the 10 
controller IOC and the memory controller MC, it is alike and has accessed to which address - it is necessary to have that recognition in 
common 

[0063] A part of configuration required for the address administration of the memory controller MC and the 10 controller IOC is indicated 
to be high speed storage 3 to drawing 8 . In high speed storage 3, the receive buffer field is assigned for every object interface of DMA 
access. Four receive buffer field IFa-IFd is shown by the example of drawi ng 8 . A start address ADDs. the end address ADDe, and address 
length A DDL are set up beforehand, or each receive buffer field is assigned by CPU. And if sequential storing is carried out and data fill to 
a receive buffer field, CPU will read the data and predetermined processing will be performed Thereby, a receive buffer .field becomes 
empty and data are again written in by DMA access from 10 controller. 

[0064] The lO controller IOC side has the address administration circuit 50 corresponding to each channel (inside 50a, 50b, 50c, and 50d of 
drawing). In the address administration circuit 50, it has the buffer length register 52 of the receive buffer in the high-speed storage 3 
assigned to the channel, and the buffer length counter 54 which loads the buffer length and carries out a decrement for every data transfer. 
It is judged by the address load bit cmd3 in a command whether the counted value of a buffer length counter is loaded from a register 52 or 
a decrement is carried out. Moreover, it is chosen by the channel bit cmd 4-7 of a command which buffer length is loaded to a register 52. 
(0065) Similarly, the memory controller MC side has the address administration circuit 40 corresponding to each channel (inside 40a. 40b, 
40c, and 40d of drawing). This address administration circuit 40 has the start address register 42 with which the start address ADDs of the 
receive buffer in the high speed storage 3 assigned to the channel is loaded, and the address counter 44 which loads that address, Is 
initialized and increments the address for every data U*ansfer after that. It is judged by the address load bit cmd3 which is the address 
selection information in a command whether a start address is loaded from a register 42 or it increments (initialization). Moreover, it is 
chosen by the channel bit cmd 4-7 of a command which start address is loaded to a register 42, 

[0066] 10 controller side sets a command cmd3 as an unload "1", unless a buffer length counter is set to 0. If a buffer length counter is set 
to 0, a command cmd3 will be set as loading "0." Thereby, the memory controller MC side can generate the address of the receive buffer 
field which should be accessed to an address counter 44, and can give it at the time of access to high speed storage 3. 
[0067] The memory controller MC consists of ASIC using a semi-conductor. Therefore, the number of input/output terminals has a fixed 
limit. A limit arises in the number of pins which the memory controller MC can use for 10 bus by having formed many buses 
independently like drawing 2 , and it has bus width of face of 8 bits in the example of a gestalt of this operation. And the number of control 
signal lines is reduced by carrying out the multiplexer of the command to the address and data. However, the DMA cycle from 10 
controller is performed frequently. Then, as above-mentioned, in the DMA cycle, the multiplexer transfer of the address was omitted and 
the address information is included in the command. 

[0068] Thus, a address administration circuit can be established in the both sides of the 10 controller IOC and the memory controller MC, 
and it can omit sending out the address itself on Bus CAD by sharing address information mutually. 
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[0069] Dravying 9 is the detailed timing-chart Fig. of a DMA light cycle of operation. The actuation of 1 byte of DMA light cycle of 
drawing 9 (1) is as follows. The 10 controller IOC is asserting DMA request signal DMAREQX by the clock cycle I. and requires the right 
of a bus of the memory controller MC. It is answered, and if the bus is opened wide, the bus arbiter of a memory controller will assert the 
DMA acknowledgement signal DMAACX by the clock cycle 2, and will grant the right of a bus to 10 controller. 
[0070] By the clock cycle 4, asserting the data TORANZU action signal ITRANX, the 10 controller IOC is written in with the DMA light 
command cmd, and sends out data dataO on Bus CAD. Data dataO are I byte and arc transmitted in I cycle. And if 10 controller asserts 
DMA request signal DMAREQX again by the clock cycle 7 and the right of a bus is required, the memory controller MC will assert the 
DMA acknowledgement signal DMAACX, after light actuation is completed. That is, the DMA acknowledgement signal DMAACX 
corresponds to the reply to a light demand, and notifies termination of access. 

[0071] Actuation of 4 bytes of DMA light cycle of drawing 9 (2) is the same as the case of the above-mentioned I byte. However, since the 
transfer amount of data is 4 bytes, the information is included in Command cmd, it continues for the four cycle of clock cycles 5-8, and the 
write-in data 0-data 3 are sent out to Bus CAD. And the DMA acknowledgement signal DMAACX is asserted by the clock cycle 9 as a 
ready signal with which the following bus cycle is permitted. This acknowledgement signal means termination of access. 
10072] DjawingJO is the detailed timing-chart Fig. of 32 bytes of DMA light cycle. While ArbitraUon processing of the right acquisition of 
a bus is performed first and this actuation as well as the above-mentioned 1-byte DMA light cycle asserts the data TORANZU action signal 
ITRANX from 10 controller, a command and 32 bytes of light data are sent out to Bus CAD. 

[0073] Also in the above-mentioned DMA light cycle, the class of channel, and loading of the address and unload information arc included 
in a command, and the transfer of the address for access is omitted. 

[0074) A demand and a response of operation arc performed by the 1st control signal MVLDX and the 2nd conU^ol signal ITRANX 
between the 10 controller IOC and the memory controller MC as drawing 5 explained. In a demand of operation, the 1st and 2nd control 
signals show that a certain actuation included in the command is demanded while showing having sent out the effective data to Bus CAD. 
Moreover, in a response of operation, while it is shown that the processing is completed, having sent out the effective data to Bus CAD in a 
lead is shown. It is not necessary to prepare the ready signal line like the conventional example by realizing a demand and a response with 
each control signal like drawing 5 . 

[0075] As mentioned above, the protection range of this invention is not limited to the example of a gestalt of the above-mentioned 

operation, and attains to even invention indicated by the claim and its equal object. 

[0076] 

[Effect of the Invention] As mentioned above, according to this invention, in the image-processing controller for electrostatic printing 
equipments, the bus arrangement between an input/output interface and a memory controller can be simplified, and a bus utilization ratio 
can be gathered, and a data transfer rate can be gathered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWrNGS 



[Brief Description of the Drawings] 

|.Dra.VVingJ J It is the whole electrostatic printing equipment block diagram with which the example of a gestalt of this operation is applied. 
[Prawing Jl It is the block diagram of the controller built in the electrostatic printing equipment in the example of a gestalt of this 
operation. 

[Dniwing..3.| It is drawing showing the detail configuration of 10 bus in the controller in the example of a gestalt of this operation. 
IDrawing.4] It is a graph explaining a command. 

[Drawing 5| It is a graph for explaining a lead in 10 cycle and a DMA cycle, and the bus control at the time of light actuation. 
ID rawing 6| It is the detailed timing-chart Fig. of 10 read cycle and 10 light cycle. 
[Drawing 7] It is the detail timing-chart Fig. of a DMA read cycle. 

LDrawirig,8] It is drawing for explaining management of the address at the lime of a DMA cycle. 
[Drawing 9) It is the detailed timing-chart Fig. of a DMA light cycle of operation. 
[ Drawi ng 10] It is the detailed timing-chart Fig. of a DMA light cycle of operation. 

IPravvLngJ_]J It is the block diagram of the controller which performs the image processing in conventional electrostatic printing 
equipment. 

(Drawing. 12] U is drawing showing the timing chart which shows the bus control between the memory controller of the conventional 

example, and 10 controller. 

[Description of Notations] 

3 High Speed Storage 

10 Host Computer 

12 Electrostatic Printing Equipment 

14 Image-Processing Controller 

26 Input/output Bus 

28 Memory Bus 

IOC Input/output controller 

MC Memory controller 

IMC Image processing system 

CAD A data bus, command address data bus 

MVLDX The 1st control signal, BARIDDO signal 

I TRANX The 2nd control signal, data TORANZU action signal 

DMARQX Request signal 

DMAACX Acknowledgement signal 
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^DRQXttH U-NJI/tig & . 30 
[00 12] 

[l6W*5J!l9{LJ:at-r&l8Sl ^T, JiEfitJfWiRffi 
;^«i**«v\ ^2»c, ;<ti;3yhD-7MCti03y 

ho-5I0Ct<?)ia<DfilWl^cD»**Jft!raL, 4^>f 

;^<^** ±»f s w t imszmtixh . 

[0 0 13] -eCT, 2|s^OgWtt, I0ay>D-9 

aiBBis<oHaspi3 y h u~y srjifitr& fc 

[00 14] ^mmWy^^\t^ I03>hD-7i:;>< 
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y b xi-y^^h%=mmi.^^-th c: t fc 

[00161 

[IRlS^lif^rsnrftco^gl ±iBWBWJ'»iJWi^ 
At. *»H8<o^iolfflSi»i, 1g»:<3D^y^'-7x-;^ 

fiuia^ff am^RMffli^oHttJiaay vu-y\z 

•J-^cOT^'-fe::^?: SiJ8rtS;>< t y 3 y h D-7 k , 
a»T-:?<OA{iJ:*J$:ff 5 Aas* ay 1 
h. -fLT. t»3yhn-7kAaj^jaybD-7 
k<Oiatc. 3-eyK, TKUX. ■r-:?i&'7;J^TP:? 
X-ClB$-r«.avy H ■ TKUX - x-^'-'N'X^SttTt 

^SavyKtiSai-r&ife. ■ y^ 

[001 71 set, »4Lv^0rc<i. ^^yayh 
n-7*>^3vy jiajLTC PU*»is>AaS^J3yh 

y ho-5«»i;>3vy H2ri!i!lJ LT;^* y-^<or^*x 

[00181 se»c. »i Lv^MTJl, a vy Htc. 

xCr-^'^vy^^^l^-H-ClESItift'). -'^-xh^: 
-K-C<BaiL!t'3-rSC:k*5-Cf'> «SISt-'<!^»«T- 

X<^)ffiffl3»** ±Hf * k *sr # * . 

[00191 i^mm%2<rmmt. i ossoigv^A 

as:^ a y h n-9!6>^, ^ t y A^DMAT -fexc^*?- 

±tfS:fetot=. DMAT^-feX^TK^xaffiti!«$^a 
::fLfcJ:»), DMAri'-»rX-e<Ox-^'«BM<^;i--A 

[00201 IS2i^Wffi-CO#t H-^SQfcW-di, DMA 
t^'f:5';^■c<03■ry^•»c. ^y^-y s.-T.^m^ h 
f-r^;HB««:^4-ttSkitt. avyh'tTHV'Xco 
l!«Hfcd»^y^'»;;><yh*»4-35KtT-^^#i*T. ^ 
t U ay h n-^MT'^t U <0T K^X<;5^Sr?f*»-1i- 

^^^S*<^f<^r'). DMATi'-feXi>->f^';WfO:t->'<-^ 
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[00211 lEtc, *fKBcoSB3cofflffil±, Aaj*-9-'f 

-rh^vxT-t^v-a^®^ (ss2<o!aiwe#) 

[00223 SEC. *fffiHcolB4<DfflffiJ±. :>{t U 3 V 10 

<?5rtf*>*2.. c: flic J: 13. Aai:ft3>'hc3-7*fAx 
[00 23] 

[«?B£ois»<^si BIT. msimiL-c^^ffm 

[ O 0 2 4 1 @ 1 :<^<:0JgSfi*!p3SfflS*t*m^ 
x.\ii\-^XYa>\:oL-9 1 Ot:i5^-7"/l'i&:ft-L-C*«X 

-^J'^WKx-cJ'S 1 Ot LTIB*-r5, ^V^{i, 
haxejL-:^ 1 0*«7r^'i^SyS1iSg<0i^«. jS 
Pi*'f>jllftStl>::il«T-^S^Bieix-5'S 1 Ofc LT 

S^i»§?LTa]8!lt:^e^^B«ll^7'-^S14t:^^»r 30 
S=iySD-514t, Bt6ll^7'-:}'S14t:«o-c 

[0 0 2 5] 3>'fa-7l4t±. B»JHSIST*> 
•5. Weix-:J'S10OWgl&»l«?LTlSi>t«lA 

^-«fl^«^ff-jTB«S*T-:ys 1 4S-m-?- 
6. iJt. W«x>>'-yi6li. Mz.Hr'<.-i'*ri»>-5' 

<?5©^T*nHr, wassfeT^— s 1 4 fctje-jr^— r 
10 0 2 61 m^wee^ 1 2<osm. (fc 

:^<r>^^T'-9ifemf-9 Slot LT3 
>-ha-514t3limSil&. fi£-5T, nyhu-=7l 
4»i. ^^<7)Aa<OW81x-:5'(tS«L. i!)Wfcrta<0 



!^2001-282712 
8 

[00271 H2ii, ^^mitmmmizm&mFmm 

SSl2Jcrtjt$itS3i'fo-7<0«^-C*'5. 3 
tl}*^«l»rSA!tJ:*J3>'fo-7lOCi:, 3:^hp- 
-ifiiimL. 9i89x-:5'*>f,SSSiutB««b--y h 

SlUlLTBftS*:^-:? ?&4^I.Bfly?Uli^lMC 

[00281 ^LX. >tUii>'M3-7MC*\ CP 
U fc C P Uy^-X 2 0 ?rg* LTlggSil, BfiWHS^ 
IMGfc llAGJ-\X2 2iitLXW&^tl^ ROMSfcROM 
Ax24S^gALTSK3ii. I03:^ho-7lOCkIO 
^N-X2 6$r:frL-C«lg$it. Mfc. ^38^** U 3i:^=E 

[0 02 9] lOayhD— 7loai. 

^'-•r)V^j:iiX-n^iiihf^3VlV^ VrJ'-^x-XPI 
y>?>t:b'-/ h-?'y-rT~9t:ttiiJ-th:i:yi^y-( y^ 

fc, -f:^^'-7x-xt:(±, ^)a[^>:f-7x-;^.-c* 

-7x-;^IDEfc, LANk^3ir&>f V^'-^x- 
XETHEBNErfc, *7-£^a VT^^S*!.*^ VrJ'— ^ x- 

xmmti^l^ ifi^>c7)>fi^^-7x-x«. 16 

■rS'f>'^'-7x-X[EEE1395r^L. ^:«'fy:J'-7 
x-X(i3 2 b' y hcOy^X|i5rWt-S. 

[00 30] iDa:xhD-7ioai. zti^<D^yi^— 

fLCFIF(Mi?)AiiJ:;j>''«-/ 7 r^^-rs. ggx 
-rJ'Ji. >I<^)Ai«:>}^<-y7rt-B|att$^, jgfg^ ^ 
aD<=E»; 3tj<tU3Vhn-^MC?^igiLT. DMA 
r^'-bXt-F-^£ii|$it5. ^^^fi, CPU*>/i>IOT 
HT^^: ^ 3 V ^a-7MCgftTAaJ:ft^^'-/ 
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[00311 micmm-6ifi. iof<x2e\±^ mms 

[00321 ^^tU3«. fflSS^Sii^^lg^^^^ 
-^t !'^'RAMT-*0, I^HISDRAM (SDRAM) Aifig 

8JC^i>ii-T, IMG>-C;^2 2311XCPDAX2 0 1 
rJ'jtf^eiSSnS. -tLT> R0M/N'X»1. «i»f3 2h'-/ 

(0 0 3 31 3yba-9rtoiw6ftW:x-^'<oaat« 
fc. ( 1 ) 0«iJf£/'JT;i'rfr-bSiFt:9)eiT-:i'*ift 

R)i9jT-^*«sa>*'j3»=<B@«$fi. safety 3<o 
S^>'<-:'7ra«cii^$ti.i. (3) ^jt;<ty 3fc: 

aL;<^ U 3C0>'N'yHA.y7T{S«tCS3>ji±it6. f y 

hX3-7VCt:1&iiaLXWhtih. tfz. CPUJi. ±ie 
9iSlr-:J'<0)WR$tT3yi«>»c. ^^^®^:rD^7Ait7• 
o^^7 Al!»14 *^^>^ 1 1» 3 :^ b o-7MC5rg* LTg! 

(0 0 341 iJcfcl, (4) ^Jtp<^:U3<0/^'>hV•^•y7 

Sit, 9^^^y'7\Ji.>if>t,zWSm^'T—9t LT 

( 0 0 3 5 1 ^-wsijoi^ji, ( 1 ) mm 

LANge^r;<r7-ffl<09lB!lT-^'*M >-:J'-7x-X 
ETHEKNETtr^Sit. -5■^^Ci^^5■^-&A*''^^y7rfc:- 
B^Stt;?itS. -eLT, ( 2 ) ^it^t 'J 3<0§m/^ y 
yr%m3m79^:^x^^ix^ (3) cpuci 
OIKWSit, t- y hv yr^-^ti^Sfi, USsat 
^*ii3rt60>'<yH>'<y7rfS«t:»SttSfi&. 
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(00 3 61 t'«y bV-yTT-iJ'ti, mtl^WmK 
GB-r-^rft*. -f-L-T. (4) ;^S>ty30K> 
K^<-y7rfl«fc:ia»$ixytt'yhv-yrx-^«. 6 
4 b*-/ h <0-»<Xfi=Sr:6^-r&j){^: y 2 8 1 I MG/n'X 

10 xyi^ycaji^sfi.s. 

[003 71 nvhn-7l'9<7)*Si7)B®7^-:?3j(t, I 
0/^;i 2 6 , ^ 1 1» /■C;^. 2 82Slt^IMG/<;?. 2 2 S^JSii 

IMG/N'X 2 2 w/<xit»iH««SMlMC*f«fctttc:«f 

20 l»3yho-7Mai, I0AX2 6<?5AX«IS:ffi}tWfcJ* 

X 2 2 1 2 6 tCli, Jtfrl^cOKXT^' -feXAJ^eS 

[00381 aSJi. :***tcOjeSSMfcfc{tS 3 V ho 

\-U-yMCiZ^tl-^tl<OT^U XtCS«-|.^-<X2 0 . 
2 2. 24, 26. 2 836qStiLri6»t'otl6«l««. 

-^I0Ci:<0ia<O10A'x2 6i±. rFUXft 
b' y KTfflBgSix, avyKtTKWXkr— 

[003 91 ii/;;, ia'N'x2 6H»i, AxWflko-tJ^) 

fc. -><^y3yhn-7lC*«I03yhD-7lOCfcStL 
T3iaJ-r&IBl<^J»li^MVLDXi:. lOnyhO-^IOC 
*«;<^:y ny ho-7MCtrjiait-6m2cOSI«®^ITRA 
NXt as 1 ^0»JfflHl^^±>'^-'J -y Hm^LDX-C 

RANXTJ>>>, I03yha-7i0C!&>'x-^'J?Fl>4'T'J)S 

siaji, y3yhD-7MC*^i03yhn-7t*fL 
T 3-7y K Jrj^-r S ^ t li-C# ^rv >. 
(00401 \0f^x2e<nf^xmm\i. jttuayh 

IOC*S-»SX|i&lJ^-r&^a^>t . DMA U ^'XX Kfi^DMAR 
QXt. DMAT^'yy y>'(i^DMAAafc5!(f|a{t^.n&. fiP 
50 I03yho-5mC{irtS?(CDHAT^'*X^S9»t5 
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imL. >'<xcoffifla«?rI0nyhn-^l0Cffl|tcSrr. 
[00411 -t/imconyho-^Wi. ^SicOF^iSS 

[00431 04 ( 1 ) (i. ^^Vzi>ha-^HCmi}^ 

Tt^^fl^h'yhMOtf^^^i.. ±fi[<3^C«d3-7«i. 

[0 0 441 ^^tt^OJgSMClfcir^T. x-^J'cOlEill^ 

KT1±4-9">f ^/K 3 2/8 ) jEpj^tc^: 
A^Xh=E-KTi±. 4e(16^r>f7;i.) fcSte 
(32^^ ^)\^) ti>mM^ttX\^Z>. ±t:^ TKUX 
i,3 2b'*/l>.i^-o<7)mfflfc LTiJO, TKI^Xc^Kill 

v^^tci^ji. iS!^izfi5cxmmT^iittf^m\z^ 

[0 0 4 5104 (2)tt. I03W-n-^I0C;6*ii>^ 40 

b'7h (CiriO-7) DMAT^^XrJWK 
t>. T«^3b'/fCKKH2$:WfflLT, U-K -5>fKb 

[0 04 61 I5(C. DMAT^-bXnvvHi. ±{ib''y 



► ^2001-282712 
1 2 

Cc7)DMATFUxa^^b'.yht±. fB^^Jl^x 

XfcLT*!J«Mt^n-Hf S3&» ((W3=0) . P-K§*t 
TV^STKU-X^-f y:J^yp(>'h't^3&>(CW3=l) 

(Cad3-1) VT}^UXffi-(yi^UA>h 

^ti. ^"^v^^co^smpm^iz^^^tri^uxtm 

[ 0 0 4 7 1 04 ( 3 ) DMA^A-:t>;UT1f>f ^ S-^ 

[00481 l»^Ti^^X\±mk^nhtlhC0X\ T- 
V\ ^com>^^^ 3V>-KcO±<ab'vK»d3-7(C. if 

^ y a > h ^ y 3 C7)T K UX S-^KT^ a J: 

9(CLTV^&, JlfLtCiO. DMAT^-feX^TKl^X 

[00491 05ri. ^/^i:DMA1^>f ;^/^Tioy 

loy-Ki^>r:7yp ( i ) T'(i. CPU^if^&f^^: 
y 3 y h a-^MC?::fr LTioa >- h d— ^mcrt com' v 

^^asf* fsmtciiwsfc. ^^:y=j>ho^^MC3CrJ^s' 

y y m^mMi:T^-hL^xi^^J<X(M{za^y\^ 
i:TKUXJriiai^-&fc. ^ix(::jS§UT. lO^^^hu 
-^IX;&J7'-:J^S:AXCAD±(caia5L=Sr3&<^. X-:J^ h 

[005 01 io^>f M^>f^;K2)T^i. CPU=5:t' 
;Ep> ^ y a b o— ^MC$r:fr ion h n— 7lOCrt 

.ico^g-fc. I0y-Fl^>r^^;PfcPfl| 
iZ. ^^y3yha-^MC*fAy »yKfi^LDXSrrif 
-hL=Jf<^'^>^>f Kli^i&iSJttL. l03yhD-^|±-f 

T - 5^ >' u cADjb v;i^ri/ :7 x-ci^ as $ ix s . 
[005 11 05 lonyhn— ^ia*^<^;)«^y(c 
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[0052JH6ii. IOU-Kl^>f ^;^tIO^>f hi^>f 

i^f)^<omwxi^^ ^y^^^^-hmvhi>. 06 ( i ) 

U'^i^) . 8t' y hCOavyh'cKli:. 3 2t' yhOr 

8h'/hro4if>f:5'yl'-C^f|-3 2b' y h<6SI$tLi». 
too 5 3] IOa:^hn-^[OCJ±. Sfit/c^wHc 

[0054 J fip-^. @5 (1 ) *c^L7t:«fc:. ^^»Ja 

yv^-yim.^^t^<'j y h-e-fMVLDxt avyh'^i 

^^)^yhu-y^a>)<XT-\L9mmt. AxcAD=& 

[00553 06 ( 2 ) cOI07-f M^-f 
T^7«i*)T'ft^. ^r:?^D^;^^>f ^^;H(ci>i^T. > 

3&f^. St' y bcOnvyb'cwJfc. 3 2t'y hCOTh'V 
XadrsO-3i:. S^ai;^^— :?data(>-3* v;l^rU^X 
r2iai-ri.. =i"7>K3&«l^^D*y^^ir>f:J^;K TKUX 
*^41^>^^';^. v^-5^*54^>f:J'JU-C^ii-eiiiSII;^ix 

fifoT. 9ir>fj^;i/t:t)/io>^N'ii7Fii^DX35^ 

[00 5 61 ^ixki^eSLT. lOa^-bu-^/pTb'l^ 

ym^v\mi%ir^-v^h. z(^t^-uzx^. id 

^J'b^^'XTiJ^v'a Vft^ITRANXOr-t-hiCiO. ^ 
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[00 57] 10^>f M^>^^^;^tfDi©^t>. H5 (2) 
^U>tJi»). ^^'J-xKM^WLDXtrr-evK. TKl/ 

yxr:!' X 3 :^<i^lTRAKXi^>^>5:«»7>f hjes/figfi^ 

[00581 a 5tzM9DMA»J- H^>f ^^/PtDMA 

V^OT, l55SiOa»?. DMAy^X>tbft^DMARE(IX5rr^f 

WHSraiajt-So LT. T":J^b^:^Xr;^i^3V 
<l^ITRANXi&r-9--bL*<^«^>. nvyb'Sr^^XCADtr 
iSajL. ;^^y3>^bn— mif^VN'y .y K^f^MVLDX^- 

rir- b L^ifih. m^m L^f-^i^^xmtzmm' 

#L3^1^. ion>bn-^4^7'-^b7i^Xr:?>'3y 
M^ITRANXSrr1^-bL^til^A,3V>b'fc^^ bx-:^ 

^tC«^^,DHAT ^ y y i^'fi^OMAACXtfOTif- b iC J; 

[00591 H7(i. m^j-]^^^^iu(om&^^^ 
y^i^^-hmvhh. H7 ( 1 ) hm- 

b\ B7 (2) *«3 2A>f bCO»J-b'ir>{^';l^Tft^. 
( 1 ) DMA4^>M hV-\^V^ ^/I/<Oi&m±eiTcO®0 
T'*5. :;!^nv^'9-^^;H'Cm=iybn-^I0C;M)MA 
U^x;?:b^i^MAREQX^T1^-bfSt. ^iHzgm^ 
LT. :5^D >y^i^>f^;l.2-r. ^tUn>^bn-^HC*f 
>'N'X«lSrffi-rc: k Sr^-tOMAT y U y i^^m^DMAACX?: 
Tif-b-r^^, rcr)r1^-bOl^Q-/:5^ftfc:. lOny 
bn-^ioai. T-:5^b^>'XT:5'S^3yfi^ITRANX 
$:T1f-bL54#^». »«AU-K:3^:^b'c«l&y<XCAD 

±(c^ai^«»* c:cor?v:xH(i8t' y bTi>0. iir^ 
[00601 DMAr:?^y>; y>^^i^DHAAacor1^-b^^ 

ynvhu-^HCJi, DMAT^/y 7>-'m^)1AAa^H 
w^wc^-r. ^LT. ;<^:ll3:^bO-7MC(i. 3-7 

y 3^^^>i?^ajL. ^n^y^'t^>f ^^/l.6*>^4-9->f 
aDK'C. x-^J^dataO-B^yN'XCADC:^!*^"^. ^1^0^, 

3t c: h »j -/ FS^mDx^ r-v-- b-f ^ . 

t00611H7 (2)tt. 32A>f b(^MAll-F-»^ 
>f ^/Pco^^-f $y^/f-^-bTJ>&. mm±. im^ti 

2^-; ^juiwt^^itirm^^'^xit. ±&co4j<>( by 
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1 0 0 6 2 ] 08»i, m^-i 9Mi^T Y uxffysm 

hD-7ioct-><=E'j3yho-5MCtcoraT-, for 

[006 31 asfcd, SiS^tUBi:, ^t'JnyS 
o-7MCf:. lOayho-^IOCcOTFl'XtatCifi!® 
^««*i-S*3*lTV^£. »iS^=Ei; BrttJi. DMA 

r fg^Ji;^ - h T K U;?.ADDb t F r H UXADDe t 

rFU;^ftADOLA<^^»a^$n. ^vmcpufcj: Offl 

KJ±?t5rO. HgDHAT^'-tj^tJ: 0103 V Fo-7 

[00 64 J I03VhQ-5I0CfflUi, TFU;^«a0 
B 5 0 fr^-f-^ ^t./l'fcWK L-C*^& { H'(>50a.50b. 50 

c.50d) . rFu;<.^igB5 0{c»i. ^•v*;ncffl') 

Ux;^:J'52t, -ftfD/N'y7rft^n-FL-CT-:^C 
j||*HCt y > y F-tS A- y 7 T:S;* 5 4 1 «•« 

*>^n-F^S*\ T^'tlJ<>F-r«*»»4. aWFrt 
corFl'XD-Ff-/Fc«l3»zJ:'J¥Wr3*i.i. *3t, 
if<0/'5>y7T*i&l'i''X^5 2fc:o-F-r&*m. 3V 

[00651 Hat. ^tyn^FP-^MCWi. TF 
i';^fai5i»4 0;&*^+:^;i'fc>tl5UT^rt-6 (H+ 

4Oa,40b.4Oc.4Od) . iOT Fl--X«aiaB4 0I±. ^ 

W::^:?- F7 KUi^lADDsASo- F ^fli JX^- FT HP 
xwi;;^:?4 2k. -e(7)TFl/X$-o-FLTfi)»Hl:$ 
it, ^(ni»ff-9^mzT F u;^*>f x> F-r 

h7V^\^Xt*fy9AAk^-^h. X9-V7YVX 
^V'JX9A 2*»<?,n-Fi- S*» <*«l!fl:) 

7FWxa-Fb-yFcri3fc:J:0W9i$ns. i^, f 
OX^-FrFUX^Pi;X:?4 2t:o-F-r6*'Jl. 
Fc7H-ir*;Pt'y FcBd4-7tcJ: OSR^^ii* . 

[00663 lOayhD-^ffllJi, i<^',yr¥iil'^V9 
*«Otc^rf>^fV^*>§'0, 3vy FcKJ3*ryn-F 

I'lj iciest-?.. A'.y7r:S*'>V:?*50fc:^:Si:, 
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3-7yF-c«(BSro-F rojfcl6)fe^6. dWciD, 

r^<07'FUXi&7'FV'X*'>y:?44fc4jltU ^ 

(00671 ;<*y3yFa-7HC»i, Wiff^Nttlc* 

-«<0«fllS:«p*fcS. H2cDJ:3k:^<cOA'x$-aiLT 
ISJtJtCltT, ;><^:y3yFD-9IC3&»I0/<xfe:fiMT 
l&StryjRfc«lllBA<±t> 4^C0}gffierCU8t-«yF 

«f>LTV^&. L*>L, I03yFn-5*»<i,<0DMA-9-^ 

^';l'fc*JV%T»i:, rFVXtOvrt^-^ru^XlBII^^ 
LT. a-^VFtc-^-iOrFUX^ffi^^^ftTV^S. 
100681 icoJ:5»c, lOavFo-^IOCt^ty 
3yFn-5HCc7)}R:^t:, rYVX'&miR^WLVf. K 
\^iZTYUXfm't^^hZfC^ TYUX-^ff)h<n 
=Sr A'xCAD±k:iSaj-rs:: t Sr««-«-a Z tifvn h . 
20 [006 91 09»i, DMA7>fFl>-'f:7/K'^Be5:»ff 
:J'>f Syj^^^r-FHTftS. 09 ( 1 ) 1 A-f 
DMA9^F^^>^i';l^illm±<):^oa•3T**. lOa^F 
o-7lOC«. ^'Q ■yi'Hf^^'^HT-OMAU^'XXFii^ 
DMARE(lX£ri^-Ff ^it-C. ''<X«|i&^^y ay F 

'/j'^f'f ^';w2TDmT^'y »; yi^m^awAa^^rir- 

[0 07 01 ^vi-f^^^^iVA-C^ lOnyFn-^IO 
30 Cti. T-5'F7yXT7i^3yffi^ITBANXSrri>--F 
L=5:*<^., E)MA7-f F3vyF<»d4:Sg!ii;^-r-^data 
0*/\'XCAD±fcSS{ii^4. T-^'dataOJilV'C'f Fr* 

Ollf-f ^;p-C<Bai$iJ.4. -tLT, ^'P y^'i>->f^';P 
7-effSl03y Fp-7*«DHA»J :^XX F<i^DMAREQXl& 
r-9--FLTVN'x|S*-S*tSi:, -Jf^yn^FP-^ 

Mcli. 7>f Faf^36*»7Lfca»::DHAr:7yy-/xm^ 

^ttACXS^T1^-F■^-«. DMArr^/y-zi^^WlAA 
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